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1. Introduction

OMNI Environmental Services, Inc. (OMNI), under t@ct with the Hearth, Patio and
Barbecue Association (HPBA) and the South CoasQaiality Management District
(SCAQMD), prepared residential wood combustion (RW@ission inventories,
separately, for the South Coast Air Basin (SCARB]) tire Coachella Valley portion of the
Salton Sea Air Basin (SSAB) of California. Undestructions from the SCAQMD, the
emission inventories were compiled for the 2002basr. Comments on the first draft
were provided by SCAQMD and revisions based orctilements are included in this
report.

The report has been prepared with limited texhaddbulations and data are largely self-
apparent, particularly to emission inventory spiest& Relevant references are provided
for each section. Each column and row of each taéla has been labeled with a unique
column and row designation shown as a subscrigitatsubsequent calculations using
the data can be illustrated. For example, the SBdiilation in Riverside County

shown in Table 2.1 is referred to as R3,C3 andutation of the “Sum of three Heating
Equipment Categories” in Table 3.2 is shown as |[GI&15] + [C16] + [C17].

2. Basin Apportionment by County

RWC appliance ownership data have historically bmmmpiled on a county-by-county
basis or for specific metropolitan areas. The SEWQurisdiction includes all of
Orange (OR) County but only portions of Los Ang€les), Riverside (RV) and San
Bernardino (SB) counties. Further, SCAQMD has ested separate RWC emission
inventories for the SCAB and the Coachella Valleytipn of the SSAB that are under its
jurisdiction. Figure 2.1 shows county boundartke,boundary of the SCAQMD
jurisdiction, the SCAB, and the SSAB. The Coach¥fhlley portion of the SSAB is that
portion of the SSAB that is within SCAQMD’s jurisdion as shown in Figure 2.1.



Santa
Barbara

, San Joaquin  em [county

San Bernardino County \\

Mojave Desert

South Coast

Air Quality Management District

e SCAQMD Jurisdiction

Air Basin

ikl 3
Ty

Salton Sea
Air Basin
Imperial County

San Diego
Air Basin
N San Diego County

Figure 2.1 South Coast Air Quality Management iisMap Showing the South Coast
Air Basin (SCAB) and the Salton Sea Air Basin (S$ABd County Boundaries

Table2.1
2002 County Populationsin the South Coast Air Basin (SCAB) and Salton Sea Air
Basin (SSAB)*
Population County
LA[c ORic RVics) SBica

Total 9,871,506 2,956,992 1,683,880 1,858,678
Populatiorkyy
SCAB 9,572,437 2,956,992 1,294,381 1,413,868
Populatiorky]
SSAB 0 0 345,934 0
Populatiofirs
Fraction of 0.9697 1.0000 0.7687 0.7607
Population in
SCABRrg
Fraction of 0 0 0.2054 0
Population in
SSAB[rs)
Fraction of 0.0303 0 0.0261 0.2393
Population
outside
SCAQMDigg

IData from reference 2.1
Coachella Valley Portion




Table2.2
2002 Householdsin the South Coast Air Basin (SCAB) and Salton Sea Air Basin

(SSAB)!
Households County
LA[cs) ORcq RVicn SBics]
Households in | 3,064,417 956,485 410,113 415,713
SCABR7
Households in | O 0 125,042 0
SSAB[rg

'Data from reference 2.1
“Coachella Valley Portion

Referencefor Section 2

2.1 Personal communication, September 21, 200&haél Laybourn, South Coast Air
Quality Management, data provided by SCAQMD Emissitventory Group.




3. Numbers of Woodstoves, Wood-burning Fireplace | nserts and Wood-burning
Fireplaces without Inserts

3.1 Databases, Assumptions and Procedures

The American Housing Survey (AHS) has conductedests specifically in the time
frame applicable to the 2002 base year in the S@ABSSAB and provides useful data
for the development of a RWC emission inventoryrvBys have been conducted for:
(1) the Anaheim-Santa Ana metropolitan area (aDnge County), (2) the Riverside-
San Bernardino-Ontario metropolitan area (all ofeRside County plus all of San
Bernardino County), and (3) the Los Angeles-Longdemetropolitan area (all of Los
Angeles County). Tables 3.1 and 3.2 summarizedieggy taken from these surveys.

Besides cordwood, (1) the AHS stove category iresusther solid fuels (coal, coke, and
wood pellets), (2) the AHS fireplace with inserégagory includes pellets, piped gas and
bottled gas fuels, and (3) the AHS fireplace withiagert category includes piped gas
and bottled gas fuels, and as such, an adjustmenéiAHS numbers by appliance
category is required to account for these fuelstarderive the cordwood- and wood
pellet-fueled appliance numbers separately. Toetlfat the sum of all occupied housing
units using stoves, fireplaces with inserts anditieplaces without inserts for heating
exceeds the number of occupied housing units g&tuood for heating illustrates the
significant use of these other fuels in these appks, i.e., the “Sum of Three Heating
Equipment Categories” column [C18] exceeds the “Wa® a Heating Fuel” column
[C19]in Table 3.2.

Several minor points also need to be noted in d@ued an estimate of the number of
wood-burning appliances. (1) For 2002, the nunabéotal occupied units for the South
Coast counties listed in AHS documents differ gligirom the number of households
provided by the SCAQMD Emission Inventory GrougheTdifferences are small on a
relative basis and should not substantially affieetdevelopment of the RWC emission
inventory. (2) The AHS definitions of “fireplacesth inserts” and “fireplaces without
inserts” provided in the Definitions Appendix oetiAHS reports (references 3.1-3.4,
3.20 and 3-.21) and listed as footnotes to Taldln8re are not consistent with normal
use of these terms nor are they representativeecddtual AHS interview questions (see
reference 3.5). Fortunately, upon review of thesfionnaire, it is OMNI’s opinion that
the results of typical interviewee’s response ®AIHS questionnaire provides “fireplace
with insert” and “fireplace without insert” numbeaesasonably close for the two
appliance categories if the definitions generafigerstood in the hearth industry were
applied. (3) It needs to be emphasized that tineeu of fireplaces used for heating
purposes is much smaller than the total numbereplaces actually used as many
fireplaces are used for “aesthetic” purposes. AH& questionnaire specifically asks,
“Do you consider [your] fireplace to be heating gaoent?” Fireplaces used for
aesthetics are typically used less frequently aw had lower annual wood usage
assigned to them. (4) Because surveys have shawvmtmny fireplace users use both
manufactured wax/fiber firelogs and cordwood, tbetabution of wax/fiber firelog and
cordwood are separated in Section 4 “Annual Woodsgmption by Appliance Type” of



this report. The importance of wax/fiber firelagsllustrated in a 1994/1995 survey,
which showed that 30% of fireplace users used bwathufactured wax/fiber firelogs and
cordwood and 12% used wax/fiber firelogs exclusifetference 3.6). Most of the
wax/fiber firelog use would be in the asethetic aggory, not the heating use category,
and the wax/fiber firelog adjustment will be madefuel use in that category. (5) In
contrast, because the sale and use of densifiedfa@uared fuels (not to be confused
with wax/fiber manufactured fuels) is very smalicasnpared to the use of cordwood,
particularly outside the Pacific Northwest (refezer8.7), and their characteristic
emission factors were determined to be only shglativer than cordwood (references 3.8
and 3.9), their usage will not be separated frordwood as it will have an insignificant
effect. Additionally, detailed records for thesauin the Southern California do not exist.
(6) The number of masonry heaters (not to be cedfuwgth masonry fireplaces) is very
small in the SCAB and SSAB and their contributiorRWC in those air basins is
insignificant. It has been estimated that thereevild,262 masonry heaters in North
America with only 955 of them in the entire soutlsteen portion of the U.S. in 2002
(reference 3.10). (7) Similarly, wood-fired celhizad heaters (forced air furnaces,
indoor boilers and outdoor boilers —sometimes reteto as hydronic heaters) will not
contribute significantly to the RWC emission invenytin the SCAB or SSAB. Their use
is associated with rural, forested, and cold clesatThe number in use would be
extremely small in the SCAB and SSAB and, whileaatase-by-case basis their air
guality impact may be observable, their contributio the RWC emission inventory as a
category is insignificant. (8) Wood-fired cookstsvhave sometimes been used as a
heating appliance. A review of the AHS surveysecing the SCAB and SSAB areas
revealed that the use of wood as a cooking fuelssasmall as to be lower than the
ability to quantify with the surveys. (9) As preusly noted, the term “stove” as used in
the AHS includes stoves fueled by coal and colige ratio of occupied units reporting
using wood as a fuel as compared to the sum ofacwhtoke was 728 to 1 in all of Los
Angeles, Orange, Riverside, and San Bernardinot@EsinA correction in stove numbers
for coal or coke use is unnecessary.

Using the data compiled in Tables 3.1 and 3.2starding point, estimates have been
made of the number of (1) stoves that burn cordw({®@)dstoves that burn wood pellets,
(3) fireplaces with inserts that burn cordwoodf(#places with inserts that burn pellets
(5) fireplaces without inserts that burn cordwoaod are used for heating purposes, and
(6) fireplaces without inserts that burn cordwomtluding wax fiber firelogs) that are
used for aesthetic purposes. (The terms fireplattbsinserts and fireplace inserts are
used interchangeably.) Finally, making the neagssssumption that per capita
ownership does not change significantly within eatthe four counties, the appliance
numbers for the four categories have further beepgrtioned based on population into
the SCAB and SSAB boundaries.



Table3.1
Number of Occupied Unitswith Stoves, Fireplaces with Inserts, and Fireplaces
without Inserts Used as Main Heating Equipment and as Other Heating Equipment
in the Los Angeles Area*?

Metropolitan| Main Heating Equipment Other Heating Equipment

Area, Year | Stovecg | Fireplace | Fireplace | Stoveciy | Fireplace | Fireplace
with w/o with w/o
Inserfcioy | Inserfciy Insertciz | Inserfcig

Anaheim- <50 <50 800 2400 32,100 54,100
Santa Ana,
2002rq

Riverside- | 6500 1800 3700 18,200 65,300 84,400
San
Bernardino-
Ontario,
2002r10]

Los 1000 4200 2200 28,400 81,500 184,200
Angeles-
Long Beach,
19993[R11]

Los 900 6400 2300 13,900 68,500 170,900
Angeles-
Long Beach,
2003 R12

Los 925 5850 2275 17,525 71,750 174,225
Angeles-
Long Beach,
2002R13)

U

Data are from AHS references 3.1 — 3.4.
2AHS definitions of terms:
Anaheim-Santa Ana Metropolitan area is defined @@ County
Riverside-San Bernardino-Ontario Metropolitan dsedefined as Riverside and
San Bernardino Counties
Los Angeles-Long Beach Metropolitan area is defiasd.os Angeles County
Other Heating Equipment is the sum oParallel Heating Equipment which is defined as,
“Additional heating equipment for an area not hédig the main heating equipment.” and
Supplemental Heating Equipment which is defined as “Additional heating equipméata
heated area of the housing unit.”
Fireplaces with inserts have a fan-forced air circulation system to fdtee heat into the room.
Fireplaces without inserts refers to glass door fire screens or fire backerited in the back of the
fireplace to passively reflect heat.
Sove refers to any range or stove that burns solidifudliding wood burning, pot belly, and
Franklin stoves.
3Calculations:
There is no 2002 AHS data for the Los Angeles-LBegch Metropolitan area. The 2002 estimate was
calculated by linearly extrapolating between the9.&nd 2003 data.



Table3.2
Total Occupied Units Using Stoves, Using Fireplaces with Inserts, and Using
Fireplaces without Inserts as Heating Equipment; Total Occupied Unitswith Wood
asa Fuel; and Total Occupied UnitsHaving a Usable Fireplacein the Los Angeles

Area1,2,3
Metropolita | Heating Equipment (Sum of | Sum of Three Wood Usable
n Area, “Main” and “Other” Heating Heating asa Fireplacé[czo
Year Equipment from Table 3.1) Equipment | Heating |
Stovecys | Fireplac | Fireplac | Categorieg: | Fueficio
1 e with e w/o 8] ]
Insertcis | Inserfciz
] ]
Anaheim- | 2450 32,150 54,900 89,500 42,800 531,600
Santa Ana,
200314
Riverside- | 24,700 67,100 88,100 179,900 138,400 572,800
San
Bernardino-
Ontario,
2002R15]
Los 29,400 85,700 186,400 301,500 172,700 1,121,300
Angeles-
Long
Beach,
199916
Los 14,800 74,900 173,200 262,900 149,200 1,121,500
Angeles-
Long
Beach,
2003Rr17]
Los 18,450 77,600 176,500 272,550 155,075,121,456
Angeles- 3
Long
Beach,
2003R1s)

Data are from AHS references 3.1 — 3.4 and caledgiliom data shown in Table 3.1.
2AHS definitions of term:
Usablefireplace. Excludes the following: fireplaces that haverbbbcked off
or whose chimney or flue has been filled, decoeativartificial fireplaces and
wood stoves, even if shaped like a fireplace, éikéranklin stove. Free-standing
fireplaces are included in this item.

3calculations:

There is no 2002 AHS data for the Los Angeles-LBrgch Metropolitan area. The 2002 estimate was

calculated by linearly extrapolating between the9.8nd 2003 data

One-half the less than values of “50” shown inAlmaheim- Santa Ana row [R9] in Table 3.1 (i.e., &%
used for subsequent calculations.



[C15] = [C9] + [C12]

[C16] = [C10] + [C13]

[C17] = [C11] + [C14]

[C18] = [C15] + [C16] + [C17]

Table 3.2 shows the total number of occupied uhdasuse wood-burning appliances by
appliance category for heating. Because some haseemore than one wood-heating
appliance, a correction for multiple ownershipés@ssary. The correction factors for
multiple ownership are shown in Table 3.3 and tinalpers of appliances used for
heating (not occupied housing units) are shownabld 3.4. It is assumed that if one
appliance in a given category is used then the®ihea household are also used.

Table3.3
Multiple Ownership Factors
Area,Year,Referenc| Stovecoy Fireplace Insej¢z; | Fireplace w/o
Inserfcos

California, 2002, 1.1 1.1 1.1
Reference 3.1dq
West/Mountain, 1.1 - 1.1
2004, Reference
3.12r20)
U.S.,1988, 1.1 1.1 1.2
Reference 3.1
Mear[Rzz] 1.1 1.1 1.1

Table3.4

Total Stoves, Fireplaces with Insertsand Fireplaces without I nserts Used for
Heating in the Los Angeles Area in 2002

Metropolitan Area, | Stovescos Fireplace Insertsys) | Fireplaces w/o
Year Insertgcog
Anaheim-Santa 2695 35,365 60,390

Ana, 2002[R23]

Riverside-San 27,170 73,810 96,910
Bernardino-Ontario,

2002r24)

Los Angeles-Long | 20,295 85,360 194,150
Beach, 200225

ICalculations:

[C24] = [C15] X [R22,C21]
[C25] = [C16] X [R22,C22]
[C26] = [C17] X [R22,C23]

3.2 Stoves



An estimate of the fraction of wood-burning stotleast were pellet stoves was made
based on the review of the available literatureb(@&.5). This fraction was applied to
the total number to wood-burning stoves used il sacathern California metropolitan
area (Table 3.4). The number of cordwood stovesnamber of pellet stoves in each of
the metropolitan areas were then calculated (Taléle
Table3.5
Fraction of Wood-Burning Stovesthat Were Pellet Stoves

Area, Year, Reference Fractionc,z
U.S., 2003, references 3.14, 3.15, and | 0.0544
3-1QR26]
California, 2002, reference 3k 0.0782
U.S., 2002, reference 3.Jrbg 0.0731
San Joaquin Valley, 1999, reference 0.126
3.1&Rzg]
San Joaquin Valley 2002, reference 0.174
3-1QR30]
West-Mountain, 2004, reference 3gk2) 0.133
Mear[Rgz] 0.11
Table 3.6
Total Cordwood Stovesand Total Pellet Stoves Used for Heating in The Los Angeles
Areain 2002"
Metropolitan Area, Year Cordwood Stovesys Pellet Stovesgyg
Anaheim-Santa Ana, 2398 296
2002Rs3)
Riverside-San Bernardino-| 24,181 2989
Ontario, 200%k34]
Los Angeles-Long Beach, | 18,063 2232
200ZRss)

Calculations:
[C28] = (1-[R33,C27]) X [C24]
[C29] = [R33,C27] X [C24]

3.3 Fireplace Inserts

The number of gas-fueled fireplace inserts, thelwemof cordwood-fueled fireplace
inserts and the number of pellet-fueled fireplarserts that were used for heat were
calculated for the three metropolitan areas froenttital number of fireplace inserts
[C25] shown in Table 3.4. The fraction of fireptaadhat were gas-fueled on a national
basis was used to estimate the number of gas-fliedpihces that were in the Los
Angles area. Because the number of fireplacetm#eat are gas-fueled are influenced
by the number of homes that have piped or bottehgak-ups, the ratio of the of
fraction of households in the Los Angeles areaulsatgas for any purpose, (i.e. have



hook-ups) to the national average (Table 3.7) heddtio of the fraction of households
that use gas as their main heating fuel (Table\BeBg calculated to provide two
independent ways to adjust the national averagigetbhos Angeles area. The mean of
the two values was used. (When calculated it wasd that the two values were
identical to three significant figures.) Adjustniéactors for the San Joaquin Valley to
the Los Angeles area and for California as a wtmlke Los Angeles area are also
included in Table 3.8 as they are needed in theutation of fireplace without insert
numbers discussed in the next section.

Table 3.9 shows the calculation of the fractiofirgfplaces without inserts that were gas-
fueled in the Los Angeles area. Table 3.10 sh@nesttimate of the fraction of fireplace
inserts that were pellet fueled. Table 3.11 shivesumber of cordwood-fueled, gas-
fueled and pellet-fueled fireplace inserts thatevesed for heating in the Los Angeles
area. The values were calculated from the numbigeplaces inserts used in the Los
Angeles area for heating shown in Table 3.4 andrdation that were of gas-and pellet-
fueled shown in Tables 3.10 and 3.11.
Table3.7
Fraction of Household that Used Gasfor Any Purposein 2002"

Area, Reference Fraction of Householgsg
U.S., References 3.20 and 3r34 0.701
Anaheim-Santa Ana, Referencegs} 0.915
Riverside-San Bernardino-Ontario, 0.958

Reference 3gsg

Los Angeles-Long Beach, References 3.30.952
and 3.4ﬂq39]

Population Weighted Los Angeles Area | 0.946
[R40]

National to Los Angeles Area Adjustment Fagtay; 1.36

ICalculations

There is no 2002 AHS data for the United Statese 2002 estimate was calculated by linearly
extrapolating between the 2001 and 2003 data.

There is no 2002 AHS data for the Los Angeles-LBegch Metropolitan area. The 2002 estimate was
calculated by linearly extrapolating between the9.&nd 2003 data.

[R40,C30] = {[R1,C1])/([R1,C1 + R1,C2 + R1,C3 + RAJLX [R39,C30]} +{([R1, C3 + R1,R4])/([R1,C1
+ R1,C2 + R1,C3 + R1,C4]) X [R38,C30]} +{[R1,C2]R1,C1 + R1,C2 + R1,C3 + R1,C4]) X
[R37,C30]}

[R41] = [R40,C30]/[R36,C30]

“Sum of piped and bottled gas

10



Table 3.8
Fraction of Householdsthat Used Gas as Their Main Heating Fuel in 2000"%3

Area Populatiofesy Fraction of Households with
Gas as Their Main Heating
Fue[c32]
U.Sraz 281,421,906 0.577
Californigras; 33,871,648 0.743
San Joaquin Vallgyas 3,302,792 0.710 (Population weighted
average)
San Joaquin Ggys 563,598 0.703
Stanislaus Cgrag 446,997 0.700
Merced CQraz 210,554 0.624
Fresno Ceras 799,407 0.638
Madera Cgrag 123,109 0.616
Kings Corsg 129,461 0.774
Kern Corsy 661,645 0.788
Tulare Cqrsy 368,021 0.805
Los Angeles Aregass; 15,620,450 0.782 (Population weighted
average)
Orange Cgrsg 2,846,289 0.770
Riverside Cgrss; 1,542,387 0.804
San Bernardino Casg | 1,709,434 0.838
Los Angele€oyrs7 9,519,338 0.772

California to Los Angeles Area Adjustment Fagligy 1.05

San Joaquin Valley to Los Angeles Area Adjustmett®frsgy 1.10

National to Los Angeles Area Adjustment Fagir 1.36

IReference 3.22

2Sum of piped and bottled gas

3Calculations:

[R44,C31] = [R45,C31] + [R46,C31] + [R47,C31] + [RE31] + [R49,C31] + [R50,C31] +[R51,C31]
+[R52,C31]

[R44,C32] = [R45,C31]/[R44,C31] X [R45,C32] + [RER1]/[R44,C31] X [R46,C32] +
[R47,C31]/[R44,C31] X [R47,C32] + [R48,C31]/[R44,03K [R48,C32] + [R49,C31)/[R4A4/C31] X
[R49,C32] + [R50,C31)/[R44,C31] X [R50,C32] + [REB1]/[R44,C31] X [R51,C32]
+[R52,C31]/[R44,C31] X [R52,C32]

[R53,C31] = [R54,C31] + [R55,C31] + [R56,C31] + [RE31]

[R53,C32] = [R54,C31]/[R53,C31] X [R54,C32] + [RER1]/[R53,C31] X [R55,C32] +
[R56,C31]/[R53,C31] X [R56,C32] + [R57,C31]/[R53,03+ [R57,C32]

[R58] = [R53,C32]/[R43,C32]

[R59] = [R53,C32]/[R44,C32]

[R60] = [R53,C32]/[R42,C32]

11



Tabl

e3.9

Fraction of Fireplace Insertsthat Were Gas-Fueled in the Los Angeles Area in 2002

Total Number of Households in the U.S. | 106,051,500
2002, references 3.20 and 3r2i;

Fraction of Households Nationally that | 0.058
Own a Wood-Fired Fireplace Insert 2002,

reference 3.1fe2)

Multiple Ownership Factor(see [R22, C22]L.1

Table 3.3[)%3]

Number of Total Wood-Fired Inserts in | 6,766,086
2003re4)

Total Number of Gas-Fueled Inserts sold &9,483
of 2002, references 3.14 and 3gk§

Fraction of Total Fireplace Inserts 0.076
Nationally that Are Gas-Fuelgds

National to Los Angeles Area Adjustment 1.36
Factofre7

Fraction of Total Fireplace Inserts in the | 0.104

Los Angeles Area that were Gas-Fueled |in

2002res

ICalculations:

There is no 2002 AHS data for the United Statdse 2002 estimate was calculated by linearly
extrapolating between the 2001 and 2003 data.

[R64] = [R61] X [R62] X [R63]
[R66] = [R65]/([R64] + [R65])

[R67] = ([R41] +[R60])/2 (mean of two independeméthods)

[R68] = [R66] X [R67]

Table3.10
Fraction of Wood-Burning Fireplace I nsertsthat Were Pellet-Fueled in 2002

Number of Total Wood-Fired Inserts
Nationally in 2002 (See [R64] Table

3.9)Rrs9]

6,766,086

Total Number of Pellet-Fueled Inserts Sq
Nationally as of 2002, references 3.14 ar

3.15r70]

1@00,000
nd

Fraction of Wood-burning Inserts in 2002
that were Pellet-Fuelgg)

0.029

Calculations:
[R71] = [R70)/[R69
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Table3.

11

Total Gas-Fueled, Cordwood-Fueled, and Pellet-Fueled Fireplace Inserts Used

for Heating in the Los Angeles Area in 2002

Metropolitan Area Gas-Fueled | Total Wood-| Pellet-Fueled | Cordwood-
Fireplace Fueled Fireplace Fueled
Insertscss; | Fireplace | Insert&*®) Fireplace

Insertscas Insertscae

Anaheim-Santa Angrz 3678 31,687 919 30,768

Riverside-San Bernardino- | 7676 66,134 1918 64,216

Ontarigrzs

Los Angeles-Long Beagtys | 8877 76,483 2218 74,266

ICalculations:

[C33] = [C25] X [R68]
[C34] = [C25] — [C33]
[C35] = [C34] X [R71]
[C36] = [C34] — [C35]

3.4 Fireplaceswithout Inserts

The total number of usable fireplaces owned anddtat number of fireplaces that were
used for heating in the three metropolitan areashown in Table 3.2. The fraction of
fireplaces that were gas-fueled (Table 3.12) aedrtiction that were not used (Table
3.13) allowed for the number of fireplaces (bote-§zeled and cordwood-fueled) that
were (1) owned, (2) that were not used, (3) thatwsed for heating, and (4) that were
used for aesthetics to be calculated/tabulatedi€$a&h14 and 3.15). Because the use of
gas-fueled fireplaces is more convenient than feeafi cordwood-fueled units an
adjustment factor reflecting the difference wastalkto consideration when calculating
the fraction that was used versus not used. Tjisament can be seen in the equations
shown as footnotes to Tables 3.14 and 3.15.

Table 3.
Fraction of Fireplaceswithout I nsertsthat Were Gas-Fueled*

12

Area, Reference, Year

Fraction that

Adjustment Facto

Fraction

Were Gas- | for Los Angeles | Predicted to be
Fueleges7; | Area (See [R58] | Gas-Fueled in
and [R59] in Los Angeles
Table 3.8.&38] Areqc39]
San Joaquin Valley, 1999, reference &8 | 0.20 1.10 0.22
San Joaquin Valley, 2002, reference &4 | 0.22 1.10 0.24
California, 2002, reference 3 ki 0.29 1.05 0.30
California, 2001, reference 3.3 0.26 1.05 0.27
Meanmg] 0.26

ICalculations:
[C39] = [C37] X [C38]
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Table 3.13
Fireplace without Insert Usage

Area, Reference, | Usage Category Fraction | Fraction
Year by Not Used
Category

San Joaquin Valley, Almost Every Dapsg 0.16
2002, reference 3.1pSeveral Times a Wegi1 0.20

Several Times a Monggs 0.14

Rarelyrss 0.28

Nevefrsa 0.22 0.22
San Joaquin Valley, Dailyrss 0.12
1999, reference 3.184-6 Times a Weegksq 0.10

1-3 Times a Wegks7 0.24

Less than Once a Weglg 0.22

Nevefrsg 0.32 0.32
California, 2002, Used Last Year? Ygso 0.77
reference 3.11 Used Last Year? Ny 0.23 0.23
U.S., 2002, Almost Every Daykoy 0.15
reference 3.17 1 or 2 Times a Wegiog 0.23

1 or 2 Times a Monthog 0.24

1 or 2 Times a Seasg@by 0.17

Almost Never/Nevekos) 0.19 0.19
U.S., 1994-1995, | 5-7 Times per weegkor 0.11
reference 3.6 3-4 Times per Weegkog; 0.10

1.2 Times per Wegkoo 0.18

1-2 Times per Month1oq 0.13

1-2 Times per Seas@ho1] 0.17

Don'’t Usgrioz 0.31 0.31
West/Mountain, 1-2 Times or More Per Montio3) and 0.51
2004, reference 3.12[r1034] in parenthesis (0.65)

1-2 Times per Seas@foa] and [R1044] in 0.15

parenthesis (0-15)1

Almost Never/Nevefr1os) with [R1054] in 0.34 0.34

parenthesis (020)1
Mean of “Not Used” Categojiios 0.27

'Gas-Fueled Fireplaces

without Inserts
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Table3.14
Fireplaces without Inserts by Category in the Los Angeles Areain 2002 (Part 1)*

Metropolitan | Total Total Wood-| Total Gas- | Wood-burning| Gas-Fueled
Area Fireplaces | Burning Fueled Fireplaces No Fireplaces
Ownedcaqy | Fireplaces | Fireplaces | in Usgcag Not in
Owneqc41] Ownecﬂc42] USQC44]
Anaheim-Santa 584,760 432,722 152,038 116,835 24,147
ANnario7]
Riverside-San | 630,080 466,259 163,821 125,890 26,018
Bernardino-
Ontarigrios
Los Angeles- | 1,233,430 912,738 320,692 246,439 50,933
Long
BeaC}'[hlog]
ICalculations:
[C40] = [C20] X [R22,C23]
[C41] = [C40] X (1-[R79])
[C42] = [C40] X [R79]
[C43] = [C41] X [R106]
[C44] = [C42] X [R106] X [R105a]/[R105]
Table3.15
Fireplaces without I nserts by Category in the Los Angeles Areain 2002 (Part 2)*
Metropolitan | Wood- Gas- Wood- Gas-Fueled Wood- Gas-Fueled
Area Burning | Fueled Burning Fireplaces | Burning Fireplaces
Fireplaces Fireplaces Fireplaces | Used for Fireplaces Used for
in in Used for | Heatingcag) | Used for Aestheticgsg
UsEcas) Us8cae) Heatingcaz AesthetiCgag
Anaheim-Santa 315,887 | 127,891 | 40,827 19,212 275,060 108,679
ANaRri1o]
Riverside-San | 340,369 | 137,803 | 65,899 31,011 274,470 106,792
Bernardino-
Ontariqmll]
Los Angeles- | 666,229 | 269,759 | 132,022 62,128 534,207 207,631
Long
Beacl'[pllz]

ICalculations:

[C45] = [C41] - [C43]
[C46] = [C42] — [C44]
[C47] =[C26] X (1 - [R79] X ([R105a]-1)/([R105]-1Note: The ([R105a]-1)/([R105]-1) adjustment is
approximate since it is representative of all fiagp usage not just for fireplaces used for heating
[C48] = [C26] X [R79] X ([R105]-1)/([R105a]-1)

[C49] = [C45] - [C
[C50] = [C46] - [C

47]
48]
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3.5 Summary of Wood-Burning Appliancesin the SCAB and Coachella
Valley Portion of the SSAB

To obtain the final estimate of the number of wdntining appliances owned and used
by appliance category in the SCAB and SSAB, sewhar adjustments need to be
made to the numbers obtained for the three MSA’'wvee@ primarily from American
Housing Survey reports. These are: (1) The foaadf each of the three MSA’s
population that are in the SCAB and SSAB, respebtiv Table 3.16. (2) The fraction
of cordwood heaters that are certified catalytactied non-catalytic or pre-EPA
certification conventional units — Table 3.17. (Bhe fraction of cordwood stoves and
fireplace inserts that are not in use — Table 3(83. Adjustment to take into account
wood burning units that are in vacant houses —eladl9. Tables 3.20, 3.21 and 3.22 are
compilations of intermediate data used in the datmns. The summary of wood-
burning appliances both owned and used in the S@#Bthe SSAB are provided in
Tables 3.23 and 3.24, respectively.

Table3.16
Metropolitan Areato Air Basin Conversions'

Metropolitan Area Counties Fraction to Fraction to

SCAB[051] SSAﬁcsz]
Anaheim-Santa Ang 13 Orange 1 0
Riverside-San Bernardino- | Riverside and San 0.7645 0.09765
Ontarigri14] Bernardino
Los Angeles-Long Beach, seeLos Angeles 0.96907 0
[R4,C1] in Table 2.[]:(115]

ICalculations:
[R114,C51] = ([R2,C3] + [R2,C4])/([R1,C3] + [R1,04]
[R114,C52] = [R3,C3]/ ([R1,C3] + [R1,C4])

Table3.17
Fraction of Cordwood Heaters' by Type
Area, Year, Referencq Type Fractionicss”
Minnesota, 2002-2003,Conventional Pre-EPA Certificatigiisg | 0.76
Reference 3.24 Certified Catalytigri17] 0.07
(Used) Certified Non-Catalytigi1g) 0.17
U.S. 2003, References Conventional Pre-EPA Certificatignig | 0.79
3.14-3.16 Certified Catalytigriog 0.07
(Owned) Certified Non-Catalytigrio1 0.14

The term “heaters” refers to the sum of freestapdioves and inserts
%Fraction is for appliances used from reference artfor appliances owned from references 3.14:3.16
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Table 3.18
Fraction of Cordwood Stoves and Fireplace Inserts Not in Use

Area, Year, Fraction of Stoves Fraction of Fireplace
Reference Not Usegkss Inserts Not Usg@ss
Minnesota, 2002- | 0.18 conv. 0.039 | conv.
2003, reference 0.22Rr122a] 0.044r1224]
3.24Rr122] cert. cat. cert. cat.
0.05%Rr1221] Orr1220)
cert. non-cat. cert. non-cat
0.063Rr122¢] Orr122¢]
California, 2002, 0.17 0.03

reference 3.1ki23)
San Joaquin Valley, 0.14 -
1999, reference
3.18Rr124]

U.S., 2002, 0.15 -
reference 3.1#125
West/Mountain 0.13 -

Region, 2004,

reference 3.1R12¢)

Mear]R127] 0.15 0.03

Table3.19
Adjustment Factor for Owner ship Dueto Vacant Housing*?
Area, Year Total Housing | Occupied Units Adjustment
Unitscse (Householdsysz Factofcss

Anaheim-Santa Ana, 995,600 937,500 1.062
200ZR128)
Riverside-San Bernardino-1,229,500 1,187,500 1.035
Ontario, 200%k129]
Los Angeles — Long 3,278,500 3,269,300 -
Beach, 199@130]
Los Angeles — Long 3,318,500 3,310,200 -
Beach, 200131
Los Angeles —Long 3,308,500 3,300,000 1.002
Beach, 2002132

Data are from references 3.1-3.4.

“Calculations:

There is no 2002 AHS data for the Los Angeles-LBegch Metropolitan area. The 2002 estimate was
calculated by linearly extrapolating between the9.&nd 2003 data.

[C58] = [C56]/[C57]
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Table3.20

Summary of Wood-Burning Stove Owner ship and Usage by Metropolitan Area and Air Basin®

Metropolitan| Number Owned — Cordwood Number Used — Cordwood Number | Number

Area/Air Owned Used

Basin Totalcsgy | Conv. Cat. Non-Cat. | Totalces; | Conv. Cat. Non- Pelletcer) | Pellefces
[C60] [C61] [C62] [C64] [C65] Cat{CGB]

Anaheim 2845 2196 189 460 2395 1820 168 407 314 296

Santa

Angrisg

Riverside- | 28,004 21,615 1858 4531 24,181 18,37& 1693 4111 4 309 | 2989

San

Bernardino-

Ontario[R134]

Los 20,249 15,630 1343 3276 18,062 13,727 1264 3070 2223 | 2232

Angeles-

Long

BeaCI’[h135]

SCABRri3s | 43,877 33,868 2916 7099 38,384 29,172 2687 6525 4248 | 4744

SSABris7; | 2735 2111 181 442 2361 1794 165 401 302 292

ICalculations:

R133 through R135 column C63 from Table 3.6

R133 through R135 column C64 = C63 X [R116,C53]
R133 through R135 column C65 = C63 X [R117,C53]
R133 through R135 column C66 = C63 X [R118,C53]
R133 through R135 column C68 from Table 3.6

R133 through R135 column C67 = C68 X C58

R133 through R135 column C62 = C66 X C58/(1-[R1€3d])
R133 through R135 column C61 = C65 X C58/(1-[R12H54))
R133 through R135 column C60 = C64 X C58/(1-[R1€34])
R133 through R135 column C59 = C60 + C61 + C62
R136 = R133 + R134 X [R114,C51] + R135 X [R115,C51]
R137 = R134 X [R114,C52]
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Table3.21
Summary of Wood-Burning Fireplace I nsert Owner ship and Usage by M etropolitan Area and Air Basin®

Metropolitan| Number Owned —Cordwood Number Used —Cordwood Number | Number

Area/Air Owned Used

Basin Totalcsgy | Conv. Cat. Non-Cat. | Totalczs; | Conv. Cat. Non-Cat. | Pellefc77 | Pelletcrs
[C70] [C71] [C72] [C74] [C75] [C76]

Anaheim 34,829 26,752 2356 5721 31,687 24,082 2218 5387 974 | 919

Santa

Angrisg

Riverside- | 70,843 54,415 4791 11,637 66,134 50,262 4629 11,243995 1918

San

Bernardino-

Ontariorisg

Los 79,317 60,924 5365 13,028 76,483 58,127 5354 13,002218 2218

Angeles-

Long

BeaCI’[’Rmo]

SCABRi41; | 165,852 127,392 | 11,218 27,242 156,363 118,836 4%50,9 26,582 4648 4534

SSABRri4y; | 6918 5314 468 1148 6459 4908 450 1098 195 187

ICalculations:

R138 through R140 column C73 from Table 3.11

R138 through R140 column C74 = C73 X [R116,C53]
R138 through R140 column C75 = C73 X [R117, C53]
R138 through R140 column C76 = C73 X [R118,C53]
R138 through R140 column C78 from Table 3.11

R138 through R140 column C77 = C78 X C58

R138 through R140 column C72 = C76 X C58/(1-[R1€3&])
R138 through R140 column C71 = C75 X C58/(1-[R12H5)])
R138 through R140 column C70 = C74 X C58/(1-[R1€3&))
R138 through R140 column C69 = C70 + C71 + C72
R141 = R138 + R139 X [R114,C51] + R140 X [R115,C51]
R142 = R139 X [R114,C52]
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Table3.22

Summary of Wood-Burning Fireplace without Insert Owner ship and Usage by
Metropolitan Area and Air Basin®

Metropolitan Area/Air | Ownedcrgy | Usedcsg Used for Used for
Basin Heatingcs1 AesthetiCgsy
Anaheim Santa 432,722 315,887 40,827 275,060
ANgRri43]

Riverside-San 466,259 340,369 65,899 274,470
Bernardino-Ontari@iaa)

Los Angeles-Long 912,738 666,229 132,022 534,207
Beacl'[p145]

SCABR146] 1,673,684 1,221,721 219,146 1,002,576
SSABR147] 45,530 33,237 6435 26,802

ICalculations:

C79=C41 in Table 3.14
C80 =C45in Table 3.15
C81 =C47 in Table 3.15
C82 = C49 in Table 3.15

R146 = R143 + R144 X [R114,C51] + R145 X [R115,C51]

R147 = R144 X [R114,C52]
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Table3.23
Wood-burning Appliancesin the SCAB*
Category Ownedcss Usedcsq
Total Wood-Burning Appliances (Wood | 1,892,909 1,426,746
Heaters + Fireplaces w/o Insejis)s) 427,915
1,002,578

Wood Heaters (Cordwood + Pellgi)o 224,061 208,769
Cordwood Heaters (Stoves + Inseftg); | 214,571 199,491
Pellet Heaters (Stoves + Insefish; 9490 9278
Total Stoves (Cordwood + Pellgh), 48,719 43,128
Cordwood Stoves (Conv. + Cat. + Non- | 43,877 38,384
Cat.)ri1s53]
Conventional Stovesisa 33,868 29,172
Certified Catalytic Stovesiss 2916 2687
Certified Non-Catalytic Stovesse 7099 6525
Pellet Stovegisy 4842 4744
Fireplace Inserts(Cordwood + Pellei3s; | 170,500 160,897
Cordwood Fireplace Inserts (Conv. + Cat.165,852 156,363
+ Non-Cat.hQ159]
Conventional Inserfg60; 127,392 118,836
Certified Catalytic Inserigie1; 11,218 10,945
Certified Non-Catalytic Insefgs 27,242 26,582
Pellet Insertgies; 4648 4534
Fireplace w/o Inserjigie4 1,673,684 1,222,721

[R164a] 219,146

] 1,002,576

ICalculations:

R153 through R157 from Table 3.20
R159 through R163 from Table 3.21
R164 is from Table 3.22

R152 = R153 + R157

R158 = R159 + R163

R150 = R153 + R159

R151 = R157 + R163

R149 = R150 + R151

R148 = R149 + R164

Used for heating

3Used for aesthetics, no heaters are consideredfmsadsthetics, only fireplaces are included ia dategory.
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Table3.24
Wood-burning Appliancesin the Coachella Valley Portion of the SSAB®

Category Ownedcss) Useqcss)
Total Wood-Burning Appliances (Wood 55,691 42,532
Heaters + Fireplaces w/o Insejisgs 15,734
26,803
Wood Heaters (Cordwood + Peligi}e 10,150 9299
Cordwood Heaters (Stoves + Insegig7 9653 8820
Pellet Heaters (Stoves + Insegisgs) 497 479
Total Stoves (Cordwood + Pellghko 3037 2653
Cordwood Stoves (Conv. + Cat. + Non- 2735 2361
Cat.)le]
Conventional Stovesi71 2111 1794
Certified Catalytic Stovegizy 181 165
Certified Non-Catalytic Stoveggzs 442 401
Pellet Stovegira 302 292
Fireplace Inserts (Cordwood + Pellgt)s 7113 6646
Cordwood Fireplace Inserts(Conv. + Cat. + 6918 6459
Non-Cat.)z176]
Conventional Inserjig 77 5314 4908
Certified Catalytic Inser{g:7g; 468 450
Certified Non-Catalytic Insergg 7o 1148 1098
Pellet Insertg1so 195 187
Fireplace w/o Inserfgis1 45,530 33,237
RIB1a] 6435
R1B1b] 26,805

ICalculations:

R170 through R174 from Table 3.20
R176 through R180 from Table 3.21
R181 is from Table 3.22

R169 = R170 + R174

R175 = R176 + R180

R167 = R170 + R174

R168 = R174 + R180

R166 = R167 + R168

R165 = R166 + R181

2Used for heating

3Used for aesthetics, heaters are considered usegdthetics, fireplaces only are included in daiggory.
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4. Annual Wood Consumption by Wood-burning Appliance Type

To calculate the wood burning activity (mass of firgl burned per year) for each appliance
type, the number of units of each appliance tymblds 3.23 and 3.24) that were used were
multiplied by the average mass of cordwood or pelieey burned annually. The mass of
wax/fiber firelogs were estimated separately frdms@les records and from (2) a household
survey conducted in the San Francisco, San JoMaliey and Sacramento areas.

Two different methods were used to estimate thesgesamount of cordwood (and pellets)
burned in wood burning appliances. One methodusasd for wood heaters and a different
method was used for fireplaces without insertse 3irvey conducted by Sierra Research that
specifically covered SSAB and the Coachella Vaiextion of SSAB was used to estimate the
number of cords burned in wood heaters (Table 4Thge data provided by the Sierra Research
survey was consistent with data obtained for woeatdrs in other parts of the country in similar
mild climate settings. For fireplaces without irisesurveys conducted in other parts of
California that included questions regarding tlegfrency of use and the duration of each fire
(instead of simple direct questions asking how maorgs were burned per year that were part of
the Sierra Research survey) were used to estitmat@verage amount of fuel consumed
annually. This was done because it has been watddgowledged (including in the Sierra
Research report itself) that consumers tend toestienate the amount of fuel consumed in
appliances that use well less than a cord perwkan ask directly how many cords were
burned. Small amounts of firewood are often ref@ito as a cord or half a cord and it is a
common response in surveys for a home occupaimaysstate “about a cord” without fully
understanding the magnitude of a true cord. Thiegs of a problem among home consumers
that use more wood in wood heaters and use thesariagis secondary or primary heating
sources.

For wood heaters, after an estimate of the amdunbod burned in a conventional wood heater,
(the only type available prior to 1990 and includethe 1989 Sierra Research report) was
obtained from the Sierra Research survey datssebend step was to assign efficiency to each
wood-burning heater type (Table 4.2). This wasedimnadjust the annual cordwood usage for
wood heaters shown in Table 4.1 that were for g*é-Eertified wood heaters to cordwood
usage for current certified catalytic and certifrexh-catalytic cordwood heaters as well as for
pellet heaters since less fuel will be used indldesvices for the same heat demand due to their
higher efficiencies. Because there are numeroubkads for measuring and conventions for
reporting efficiency, a “best professional judgmiesatiue rather than a true mean was used for
these calculations.

The first step in calculating the average cordsfipgplace without insert was to compile the
heating degree day (HDD) data for each area irf@ala where a useful survey was conducted.
Representative values were calculated for the S8aguin Valley (where surveys have been
conducted), SCAB, and the Coachella Valley porabthe SSAB (Table 4.3). The
representative values were calculated by averatate from geographically separated stations
in each of the areas. As the frequency of fireplagage should be roughly proportional to
number of cooler weather days, the HDD data weee ts adjust the values obtained from the
surveys in other parts of California to the SCABl éime Coachella Valley portion of the SSAB.
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As previously noted, the frequency of fires anddbeation of fires were the primary input for

the calculation of the amount of cords burned peplace without inserts (Table 4.4).
Additionally, the typical burn rate of a fireplaggthout an insert was used in the calculations
and is also shown in Table 4.4. Compilations i&diace burn rates have been conducted. (See
Appendices A and B.) The mode of these compilatiather than the median or mean was used
as a representative fireplace burn rate as the itaimops contain data from research and
laboratory studies in which larger fireplaces witmmensurately higher burn rates were
disproportionably included. Overwhelmingly, theshoommon sizes of fireplaces in use are the
smaller sizes referred to as 36-inch or 42-inchicivkelate to their front openings. Therefore,
the mode of the database is the best representdtaantral tendency for fireplaces in homes. It
should be noted that, unlike a wood heater, theeligtle control of burn rate in fireplaces and
there is only a limited range of fire sizes tha srasonable regardless of climatic conditions.

Besides calculating the number of cords of woodhftbe frequency, duration and typical burn
rate of fires, data from a national projectioniogflace usage in both the aesthetic and heating
use categories (reference 4.12) was used to esttmanumber of cords burned per fireplace
without an insert. (Method 2 in Table 4.4) Theatadvere used in conjunction with the
proportion of fireplaces used in the SCAB and tloachella Valley portion of the SSAB that
were independently determined from other databiasles used for aesthetic and heating
purposes.

For both wood heaters and fireplaces without isséhne final step in the calculation of the mass
of fuel used per appliance was to determine treespecies used for fuel and their corresponding
mass per cord. The percent of fuel by tree spewssdetermined by conducting a phone
interview with ten wood vendors in southern Caliiarand averaging their responses with the
survey results obtained from the interview with 3dd@d-burning households in the South Coast
Air Basin (Table 4.5). The dry cord weights foradoby tree type was obtained from various
sources and are compiled in Table 4.6. From tla¢ive fraction of each tree type used for fuel
in southern California and from the characterigt@ght per cord of each of the tree types, a
weighted mass for a cord of wood was calculategD&4 Ibs (1.540 tons or 1400 kg).

The mass of wax/fiber firelogs burned in 2002 ithithe SCAB and SSAB is tabulated in Table
4.7. The averages of the wax/fiber firelog madsutated by the two methods previously
discussed and shown in Table 4.5 is used in theesuient calculations. Once the total mass of
wax/fiber firelogs used annually was calculatedpalwood equivalent mass was calculated and
it was subtracted from the cordwood mass burndidaplaces without inserts to obtain a
corrected cordwood value and prevent “double cogfiti The cordwood equivalent value takes
into account the difference in heat content andstuog content between wax/fiber firelogs and
cordwood and the one-at-a-time usage of wax/fiineloigys.

The annual fuel consumption (activity) per appleype is tabulated in Table 4.8. The activity
for five appliance types were compiled: (1) cortieral pre-EPA certification cordwood
heaters, (2) EPA-certified non-catalytic cordwoeaters, (3) EPA-certified catalytic cordwood
heaters, (4) pellet heaters, and (5) fireplacelawitinserts. Activity for fireplaces were further
divided into cordwood and wax/fiber firelog usagkhe term heater is the sum of freestanding
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stoves and fireplace inserts. The term fireplaitkaut insert includes both wall-mounted and
freestanding units. The activity was divided itltese categories to be consistent with emission
factor groupings that, when multiplied by the aitieés, will provide the emission inventory.

Table4.1
Average CordsBurned per Year in Cordwood Heaters'

Air basin Cordwood stoves and
fireplace inserts (cordwood
heaters) (cords/yeag}z
SCABRris2 0.95

SSABRis3) 1.00
Al data from reference 4.1. The cordwood heatenier is the weighted average of the “woodstovel’ an
“stovelike insert” numbers. The SCAB values westneated from 318 wood-burning households in theti$o
Coast Air Basin The SSAB were estimated by takiveggweighted average from 24 wood-burning househiold
desert portion of Los Angeles County, 9 wood-bugrtiouseholds in the desert portion of Riversider@®pand
from 102 households in the San Diego Air Basine @iata from the desert portions of Los AngelesRindrside
counties and the San Diego Air Basin were useddaltige geographic proximity and similar mild clireatof these
areas. The desert portion of San Bernardino Cowag/not used as it may contain some homes im#isantly
cooler climate.

Table4.2
Wood-burning Appliance Efficiencies (%)
Appliance Type | AP-42'cgy | EPA- NSPS Sonoma Co.| Value Used
600/R-98- | Defaulficoo | Reptiicor; | Hergeoy
1748 cs)
Conv. pre-EPA 54 54 - - 54
Certirisg
EPA-cert. Non- | 68 68 63 57.4-70'1 |65
catiriss)
EPA-cert 68 72 72 - 70
Catjrise
Pellefrisy 56, 68 78 78 - 75

Treference 4.2

*reference 4.3

%reference 4.4

“reference 4.5

®older EPA exempt pellet stove

®older EPA certified pellet stove

range for multiple tests on a single model woodetaith different burn rates
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Table4.3
Heating Degree Day Data®

. Average Annual
City/Area HDDceg,
SCAB Average[ngg] 1598
Los Angeles (LAX)[risg) 1274
Los Angeles (USC)rioq 928
Elsinoregiey 1924
Fontana Kaiserrioy 1364
Dry Canyon Reservoirgigg 2502
SSAB Averagepgq 1035
Palm Springsirigs) 951
Mecca Fire Stationgigg 1118
Sacramentorigy) 2666
San Francisco*rieg 2730
San Joaquin Valley Averageriog 2377
BakerSﬁeld[Rgo()] 2120
FresnO[R201] 2447
Stocktongzoz 2563

*Average of San Francisco International Airport @wowntown San Francisco

Data from reference 4.6.

!Calculations:

[R188,C93] = ([R189,C93] + [R190,C93] + [R191,CI3[|R192,C93] + [R193,C93])/5
[R194,C93] = ([R195,C93] + [R196,C93])/2

[R199,C93] = (R200,C93] + [R201,C93] + [R202,C93])/



Table4.4
Average Cords Burned per Year in Fireplaces without | nserts*

Method 1
Length of Fire — Location Hours
Composite of Homes in San Francisco, Sacramensitl&e_os Angeles, and Dalfagos | 3.3
Composite of Homes in San Francisco, San Joaguleyand Sacramento aF@@M] 4.6
Fresné[Rzo5] 2.6
Averageroos 3.5
Typical Cordwood Burn Rate of Fireplace withoutdri$zo71 | 3.5 dry kg/hr
Fires per Year — Location Numbeficos) | HDDjcos; | Adjusted to SCAE Adjusted to SSAB

(HDD =1598)cge) | (HDD = 1035)cyy

San Joaquin Va”ébhzog] 39 2377 24 17
San Joaquin Valléjoog 48 2377 32 21
FresnBiro1; 46 2447 30 19
San Franciscroiy 26 2730 15 10
San Joaquin Vall€yo1 47 2377 32 20
Sacramento Arégoi3) 31 2666 19 12
Averaggroia - - 25 16
Average Number of Cords per Fireplace per Year
SCAB[R215] 0.22 cords
SSABRr214 0.14 cords

Method 2
Avg. cords burned per year in fireplaces withoseitts used for heatifgyi7 0.656 cords
Avg. cords burned per year in fireplaces withoseiis used for aesthetigs:g; 0.069 cords

Avg. cords burned per year weighted for relativatimg and aesthetic use (SCAB)q| 0.17 cords

Avg. cords burned per year weighted for relativatimg and aesthetic use (SSAB)o| 0.19 cords

Calculations:

R206 = (R203 + R204 + R205)/3

[R208,C96] through [R213,C96] = C94 X (1598/C95)

[R208,C97] through [R213,C97] = C94 X (1035/C95)

[R214,C96] = average [R208,C96] through [R213,C96]

[R214,C97] = average [R208,C97] through [R213,C97]

R215 = R206 X R207 X [R214,C96] / R236

R216 = R206 X R207 X [R214,C97] / R236

R219 = R217 X ([R164a,C84]/[R164,C84]) + R218 X 1fab,C86]/[R164/C86])
R220 = R217 X ([R181a,C86]/[R181,C86]) + R218 X {Fb,C86]/[R181,C86])
reference 4.7

3reference 4.8

“reference 4.9

°See Appendix A.

®Number of fires per year in fireplaces that areduse

reference 4.10

8reference 4.11

‘reference 4.12
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Table4.5
Cordwood by Tree Typein Southern California

Firewood . Almond/ . Pine/ Fir/ Urban/
Dealers City Fruitwoodceg, Ashcgg|Cedajciog| Eucalyptugior [JunipefciozMaplgcios) Oakcios| Orangg:ios) Tamaracl.oq Walnufcio7) Otherciog
Holiday Pasad 60% 0% 0% 0% 0% 0% 2004 0% 0% 09 20%
FlreWOOdRzzj] asadaena 0 q 0 0 0 q 0 0 0 0 0
Southern
ga“fom'a Tree| torrance 0% 0%| 0% 25% 0% 0% 0% 0% 25% 0% 5006
Landscapgzoo
Rancho
TrUINCe2 | cuoamongd 0% 0% 0% 75% 0% 0% 0% 0% 0% 0% 250
%‘;rr‘gs Firewood |, wthorne 15% 0%| 20% 15% 0% 0% 10% 0% 40% 0% 0%6
R224]
gl";‘g\";‘v%gzr HO’I\I'%QO g 0% 40% | 0% 15% 0% 5% 10% 0% 0% 10% 5%
R225]
\Woodshed
Firewood Co. | Orange 15% 0% 0% 0% 5% 0% 15% 15% 5% 0% 45D
[R226]
Efggggg Pomona 0% 0% 0% 70% 0% 0% 10% 0% 0% 0% 2006
R227]
A & L Firewood Newnort
s Beapch 0% 0% 0% 75% 0% 0% 204 0% 0% 0% 5%
Landscapgzqg
él"r fﬁfgg“s Pasadena 0% 0% 0% 30% 0% 0% 40% 0% 20% 0% 10%
R229]
Treeco Inc.
Products & Brea 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 100P0
Servicesoso
Suveyiea | >an O 7,506 0% | 1.6% 18.8% 0% 0% | 19.5% 0% 25% 0%  55.8%
Averagerzzy) 8.9% 3.6%| 2.0% 29.4% 0.5% 0.5%  13.1%  1.49 10.59 %0.9| 30.5%

*Survey of 318 wood-burning households, referente 4.
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Table4.6
Cord Weight by Tree Type and Weight of Average Area Cord*

Almond/
Fruitwood3*

[C109]

Ash®
[C110]

Cedat®®
[c111]

Eucalyptu$
[c112]

Junipef
[C113]

Maple"3°

[c114]

Oakd*

[C115]

Orang@

[C116]

Pine/ Fir/
Tamarack®*

[C117]

Walnuf
[c118]

Urban/
Other

[Cc119]

Dry Weight
Per Cord
(Ib/cord)

[R233]

3000

2867

1812

3568

2625

3267

325

3

3227

2245

26(

0

846 2

Percent of
total wood

[R234]

8.9%

3.6%

2.0%

29.4%

0.5%

0.5%

131

0

1.4%

10.5%

9%0.

30.5%

Contribution
to Dry
\Weight Per
Area
Average
Cord
(Ib/cord)

[R235]

266

104

36

1050

12

15

427

44

235

24

869

calculation:

R235 = R233 X R234

R236 = sum of R233,C109 through R233,C119

Average Dry Weight Per Cogdag

3081 Ib

(1.540 tons or 1400 kg)

%Firewood Ratings and Info: http://mb-soft.com/jimrnt/firewood.html
3Correspondence with southern California firewoodleles, Aimond wood has a cord weight close to tfi@iak (~4000 Ib/cord)
*Fuelwood Facts: Oregon State University ExtenSiervice
*Wood Weights and Values:

http://72.14.203.104/search?g=cache:vsfrlFesUlodneansumerenergycenter.org/homeandwork/homes/ifligideandcool/fireplaces.html+eucalyptu

s+cord+weight&hl=en&gl=usé&ct=clnk&cd=2&client=firek-a
®Wood Fuel for Heating, University of Missouri Exgon. http://muextension.missouri.edu/explore/aggs/forestry/g05450.htm
"Urban/Other was determined by taking an averagdl of the different wood weights per cord.
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Table4.7
Wax/Fiber Firelog Activity®

Parameters — Calculation Method 1

Value

Total firelogs sold nationally Sept. 98 to Sept88;

103,738,112 logs

Average weight of a firelggpss

4.95 Ibs (2.25 Kg)

Fraction of firelogs sold in Califorrﬁ@239]

0.22

Mass of firelogs sold in California 19Q9q

51,350,365 kg

Households in California 198@,41; 11,213,201
Households in California 206247 11,707,270
Households in SCAB 20@k243 4,846,728
Households in SSAB 20244 125,042

Mass of firelogs used in SCAB 20Qzs 22,195,380 kg
Mass of firelogs used in SSAB 2QRze 572,624 kg
Calculation Method 2

Average number of firelogs used per fireplace thatsed in San| 16 logs
Francisco, San Joaquin Valley and Sacramento ‘giaas

Fraction of fireplaces that are used that usediyglat least 0.42

sometimes in San Francisco, San Joaquin ValleySagdamento
areaSross)

Number of fireplaces used in SCAB 2@{2

1,222,721 fireplaces

Number of fireplaces used in SSAB 200gy

33,237 fireplaces

Mass of firelogs used in SCAB 20R%1;

18,487,541 kg

Mass of firelogs used in SSAB 20Rz 2

502, 543 kg

Average of Method 1 and Method 2 Results

Mass of firelogs used in SCAB 20Rz3

20,341,461 kg

Mass of firelogs used in SSAB 20R24 537,584 kg
Mean moisture content of firelo?gszss] 2.2%

Dry mass of firelogs used in SCAB 2082 19,893,949 kg
Dry mass of firelogs used in SSAB 227 525,757 kg
Dry mass cordwood replacement equivalent S(eAB 91,512,165 kg
Dry mass cordwood replacement equivalent SQAR 2,418,482 kg

ICalculations and assumptions:
Mass of firelogs sold in 1999 assumed to be equtddse sold between Sept.

1998 and Sept 1999.

Average weight of firelog is 4.95 Ibs, reference@, 4..95 lIbs = 0.34 X 6 Ibs + 0.32

X 5 1Ibs + 0.34 X 3.5 Ibs, the fraction of firelogsweight sizes other than 6 Ib,

insignificant., reference 4.13.
R240 = R237 X R238 X R239
R243 = [R7,C5] + [R7,C6] + [R7,C7] + [R7,C8]
R244 = [R8,C7]
R245 = R240 X (R242/R241) X (R243/R242)
R246 = R240 X (R242/R241) X (R244/R2242)
R249 = [R164,C84]
R250 = [R181,C86]
R251 = R238 X R247 X R248 X R249
R252 = R238 X R247 X R248 X R250
R253 = (R251 + R245)/2
R254 = (R252 + R246)/2

5lband351Ibis
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R256 = R253 X (1-R255/100%)
R257 = R254 X (1-R255/100%)

R258 = R253 X (R206 X R207)/(2.72 X (1-R255/100%))
R259 = R254 X (R206 X R207)/(2.72 X (1-R255/100%))

reference 4.14
3reference 4.15
“reference 4.8
°see Appendix A

Table4.8

Annual Fuel Consumption (Activity) by Appliance Type*

Appliance Type

SCAB — mass dry fuel 20
(k@)ic120;

DESAB — mass dry fuel 200
(k@)c121)

NJ

Conventional pre-EPA
certification wood heaters
(freestanding stoves +
fireplace insertsyoeo;

1.97 x 16

9.38x 16

EPA certified non-catalytic
wood heaters (freestanding
stoves +fireplace
INSertSirosi)

3.66 x 10
)

1.74x 16

EPA certified catalytic
wood heaters (freestanding
stoves + fireplace
iNSertSiros2

1.40 x 10
)

6.64 x 10

Pellet heaters (freestandin
stoves + fireplace
insertShngg]

18.89 x 16

4.82 x 10

Fireplaces without
iNsert$r264a] cordwood,

2.48 x 10 cordwood
1.99 x 10 mass firelogs

[R264b] wax/fiber firelogs

4.09 x 16 cordwood
5.26 x 10 mass firelogs

Calculations:

[R260,C120] = ([R154,C84] + [R160,C84]) X [R182,G87R236
[R260,C121] = ([R171,C86] + [R177,C86]) X [R183,387R236
[R261,C120] = ([R156,C84] + [R162,C84]) X [R182,G87R236 X ([R184,C92)/[R185,C92])
[R261,C121] = ([R173,C86] + [R179,C86]) X [R183,G87R236 X ([R184,C92)/[R185,C92])
[R262,C120] = ([R155,C84] + [R161,C84]) X [R182,G87R236 X ([R184,C92)/[R186,C92])
[R262,C121] = ([R172,C86] + [R178,C86]) X [R183,G87R236 X ([R184,C92)/[R186,C92])
[R263,C120] = [R151,C84]/([R154,C84] + [R160,C8X]([R184,C92]/[R187,C92]) X [R260,C120]
[R263,C121] = [R168,C86]/([R171,C86] + [R177,C8K]([R184,C92]/[R187,C92]) X [R260,C121]
[R264a,C120] = ([R164,C84] X R215 X R236) — R258
[R264a,C121] = ([R181,C86] X R216 X R236) — R259

[R264b,C120] = R256
[R264b,C121] = R257
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5. Annual Particulate Emissions by Wood-burning Appliance Type

Annual particulate emissions were calculated sinpglynultiplying the mass of fuel
burned by appliance category (Table 4.8) by theesponding emission factor. The
source of the emission factor for conventional whedters is the U.S. EPA AP-42
document (Reference 5.1). The AP-42 documensisthle basis for the emission factors
for certified catalytic and non-catalytic wood hexat however since it is generally
acknowledged that the performance of certified wbedters has improved since the
earliest models included in the AP-42 referendes emission factors for certified
catalytic and non-catalytic models have been reMmsesed on the certification values of
modern certified wood heaters as compared to thHegtanodels included in AP-42
(Table 5.1 and Reference 5.2). Similarly, the smarsfactors for pellet heaters included
in AP-42 are for the earliest models, and emisfaators for both current certified and
exempt models are similar and considerably lowan tihe earliest models shown in AP-
42, and data from reference 5.3 has been used fibeeAP-42 emission factors for
fireplaces without inserts are based on relatifely data points and the AP-42 does not
include emission factors for wax/fiber firelogs.uth larger compilations for fireplace
emission factors, including emissions factors fathicordwood and wax/firelogs, have
been compiled (See Appendices A and B), and haga bsed here for their emission
factors. Based on the information above, the faaised to estimate emissions are
presented in Table 5.2.

It should be noted that all particulate emissiartdes are in the form of “Method 5H
equivalents” and total particulate emissions agated equivalent to Pk emissions

since well over 90% of residential wood combuspanticulate emissions are submicron
in size. Two other additional notes on emissiarides should also be made. First, the
emission factor for EPA certified catalytic woodakex's is estimated to be higher than for
EPA certified non-catalytic wood heaters, even gionew catalytic models often have
lower emission than non-catalytic models, due tona degradation of catalytic activity
with use. Second, even though the wax/fiber fgedmission factor is higher than
cordwood, the use of wax/fiber firelogs typicallypguce less emissions than cordwood
since they contain a higher heat content and less s burned to produce a satisfactory
fireplace fire.

The PM, s emission inventory for SCAB and SSAB by appliahgee is provided in
Table 5.2
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Table5.1

Comparison of Average Certified Emission Ratesfor Old and New Phase 2
Cordwood Stoves'

Woodstove Type| Number of| Average Emissiorl Percent
Time Period Stovegi22;| Rate (g/hr, 5H | Reduction
equivalent[);lzg] (%)[0124]
First 5 years of certification Non-catalytigz2es; 115 5.1 -
(1988-1992) CatalytiGrose 110 2.9 -
Currently certified Non-catalytigzoe7 137 4.1 19.6
woodstoves (certified or 6.9
renewed in the last 5 years) CatalytiGrosg 23 2.7

IData from Reference 5.2
Calculations:

[R267,C124] = (([R265,C123] - [R267,C123])/[R26523]) X 100%
[R268,C124] = (([R266,C124] — [R268,C123])/[R26623]) X 100%

Table5.2

Emission Factors

Appliance Type Emission Factor (g/dry | Updated Emission Factor
kg fuel) listed in AP- (9/dry kg fueljci2e;
A% [C125]

Conventional pre-EPA

certlflcatlo_n wood heate_rs 15.3 15.3

(freestanding stoves + fireplace

inserts)r2e9]

EPA certified non-catalytic wood

heaters (freestanding stoves + | 7.3 5.87

fireplace insertskoro

EPA certified catalytic wood

heaters (freestanding stoves + | 8.1 7.54

fireplace insertsko71

Pe_IIet heate_)rs (freestanding stovezi4 exempt, 2.2 certified 1,25

+ fireplace insertsko72

Fireplaces without inser{g;73a) 173 13.0 cordwood

cordwood, [R273b] wax/fiber firelogs ' 21.2 firelogs

ICalculations:

[R270,C126] = [R270,C125] X (1-[R267,C124]/100%)
[R271,C126] = [R271,C125] X (1-[R268,C124]/100%)

“References 5.1 and 5.4
Reference 5.3

“See Appendices A and B
°See Appendix A
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Table5b.3

2002 PM »5 Emission Inventory for SCAB and SSAB by Appliance Type'

Appliance Type

Total PMysin SCAB 2002127

Total PM,5in SSAB

200%c12g)

kg

English tons

kg

English tons

Conventional pre-
EPA certification
wood heaters
(freestanding stoves
fireplace insertsko74

-+

3.01x 16

3.31x 10

1.43 x 10

1.57 x 16

EPA certified non-
catalytic wood heater
(freestanding stoves -
fireplace insertsko7s)

U7

-+

2.15x 16

2.36 x 16

1.02x 16

1.12x 16

EPA certified
catalytic wood heater
(freestanding stoves -
fireplace insertsko7e)

U7

-+

1.06 x 16

1.17 x 16

5.01 x 16

5.51 x 16

Pellet heaters
(freestanding stoves -
fireplace insertskor

-

1.11 x 16

1.22x 16

6.02 x 16

6.62 x 10"

Fireplaces without
inserts burning
cordwoogkz7s

3.22x 16

3.55 x 16

5.32 x 10

5.85 x 10

Fireplaces without
inserts burning

firelogsro7g)

4.22 x 10

4.64 x 16

1.12x 16

1.23x 16

ICalculations:

Emissions in kg converted to English tons by mplying by 2.2 and dividing by 2000.

[R274,C127] = [R260,C120] X ([R269,C126]/1000)
[R274,C128] = [R260,C121] X ([R269,C126)/1000)
[R275,C127] = [R261,C120] X ([R270,C126)/1000)
[R275,C128] = [R261,C121] X ([R270,C126)/1000)
[R276,C127] = [R262,C120] X ([R271,C126]/1000)
[R276,C128] = [R262,C121] X ([R271,C126]/1000)
[R277,C127] = [R263,C120] X ([R272,C126]/1000)
[R277,C128] = [R263,C121] X ([R272,C126]/1000)
[R278,C127] = [R264a,C120] X ([R273a,C126]/1000)
[R278,C128] = [R264a,C121] X ([R273a,C126]/1000)
[R279,C127] = [R264b,C120] X ([R273b,C126]/1000)
[R279,C128] = [R264b,C121] X ([R273b,C126]/1000)
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6. Summary of Wood-burning Appliance Data and Monthly Apportionment of
Particulate Emissions

Tables 6.1 and 6.2 are compilations of the key fiatthe SCAB and SSAB for the 2002
base year. They contain the number of applianae&d and used by appliance type, the
mass of fuel burned in them, and the mass of £&rmitted.

Table 6.3 contains the heating degree day (HDDg fitatthe SCAB and the Coachella
Valley portion of the SSAB. Figure 6.1 shows thdividual monitoring sites from

which data was used to develop average basin veduesch air basin. The percent of
the total annual HDD occurring in each month i@ alsown in Table 6.3. The percent of
total annual HDD occurring in each month was usegroportion the PMs emissions
from residential wood combustion on a monthly béSigure 6.2).

Table6.1
Data Summary for the SCAB, 2002 Base Year®
Appliance Type Number | Number | Mass dry fuel | Mass PM s
owned used burned (kg) | emitted (kg)
Conventional pre-EPA 161,260 | 148,008 1.97x%0 |3.01x16
certification wood heaters
EPA certified non-catalytic | 34,341 33,107 3.66x 10 [2.15x10
wood heaters
EPA certified catalytic wood | 14,134 13,632 1.40 x 10 1.06 x 10
heaters
Pellet heaters 9490 9278 8.80X10 |1.11x 16
Fireplaces without inserts 1,673,684 1,221,721 .46 cw |3.22x10cw
1.99 x 16f1° | 4.22 x 1613
Total 1,892,909| 1,426,746 5.24x°10 |6.96 x 16

"Heaters = freestanding stoves + fireplace inserts

2cw = cordwood
*1 = firelogs
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Table6.2

Data Summary for the Coachella VValley Portion of the SSAB, 2002 Base Year?

Appliance Type| Number owned| Number used | Mass dry fuel | Mass PM5s
burned (kg) emitted (kg)
Conventional | 7425 6702 9.38 x f0 1.43x 10
pre-EPA
certification
wood heaters
EPA certified | 1590 1499 1.74 x fo 1.02 x 10
non-catalytic
wood heaters
EPA certified | 649 615 6.64 x 10 5.01 x 10
catalytic wood
heaters
Pellet heaters | 497 479 482x10 |6.02x16
Fireplaces 45,530 33,237 4.09 x 1ew |5.32x 10 cw
without inserts 526 x16f° | 1.12x 1413
Total 55,691 42,532 1.69 x 10 2.23x 10
"Heaters = freestanding stoves + fireplace inserts
Zcw = cordwood
31 = firelogs
\ =
b -?ﬂm‘w_-_-ll San Joaquin  sam {Gangy L Sim Burmardino Counly ™
\ Bgboe N e
Couznly i \,
o, dir Basin N
| South_ D Mojave Desert 3
j~ Centra Air Basin )
Coast Air Bakin Y
— L,
-
- 'c:}trﬁ' - &* -
T i/
b @ N
San Diego
- N  AirBasin
— A SIS an ﬂggq M

Figure 6.1 Location of Meteorological Monitoringes Used in the Calculation of
Average Annual and Monthly Heating Degree Day Valiog SCAB and Coachella
Valley Portion of SSAB.
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Table6.3
Monthly and Annual Heating Degree Day Data

. . HDD
Basin Site Category
Jan Feb | Mar | Apr |May|Jun | Jul |Aug|Sep| Oct| Nov | Dec |Annual
104 - Dry HDD 457 | 385 | 374 | 251 (142| 29 | 4 2 | 21| 97 | 293 | 447 | 2502
Canyon Res. | o5 HDD | 18.3% |15.4%]|14.9%(10.0%]5.7%)|1.2%]|0.2%]0.1%)|0.8%|3.9%|11.7%)| 17.9% | 100%
116 - Elsinore HDD 398 | 305|263 | 163 |73 |10 | O 0 8 | 63 | 236 | 405 | 1924
% HDD | 20.7% (15.9%|13.7%| 8.5% |3.8%]0.5%0.0%(0.0%|0.4%|3.3%|12.3%| 21.0% | 100%
126 - Fontana| HDD 270 | 196 | 203 | 149 |72 |16 | O 0 4 | 27 | 154 | 273 | 1364
2 Kaiser % HDD | 19.8% [14.4%|14.9%10.9%|5.3%]1.2%0.0%|0.0%0|0.3%|2.0%|11.3%| 20.0% | 100%
8 208 - LAX HDD 252 205 | 200 | 141 | 78 | 19 1 0 2 21 | 121 234 | 1274
% HDD | 19.8% (16.1%|15.7%|11.1%|6.1%!|1.5%]0.1%(0.0%|0.2%!|1.6%!| 9.5% | 18.4% | 100%
209 - LA USC HDD 207 | 149 | 144 | 83 | 36 | 5 0 0 1 (11| 91 201 | 928
% HDD | 22.3% (16.1%|15.5%| 8.9% (3.9%0.5%0.0%(0.0%|0.1%!|1.2%| 9.8% |21.7% | 100%
Average HDD 317 | 248 | 237 | 157 | 80 | 16 | 1 0 7 | 44 | 179 | 312 | 1598
g % HDD | 19.8% |15.5%|14.8%| 9.8% [5.0%|1.0%0|0.1%6(0.0%0.5%|2.7%|11.2%| 19.5% | 100%
228 - Mecca | HDD 321 | 174 | 90 25 2 0 0 0 O | 14 | 150 | 342 | 1118
F.S. % HDD | 28.7% (15.6%| 8.1% | 2.2% [0.2%]0.0%0.0%(0.0%|0.0%|1.3%|13.4%| 30.6% | 100%
2 272 - Palm HDD 257 | 140 | 111 | 42 8 0 0 0 0 8 | 112 | 273 | 951
%) Springs % HDD | 27.0% (14.7%|11.7%| 4.4% |0.8%]0.0%0.0%(0.0%|0.0%0.8%|11.8%| 28.7% | 100%
Average HDD 289 | 157 | 101 | 34 5 0 0 0 O | 11 | 131 | 308 | 1035
g % HDD | 27.9% (15.2%| 9.7% | 3.2% [0.5%0.0%6(0.0%6(0.0%0[0.0%|1.1%|12.7%| 29.7% | 100%
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1.2E+06 ||l 8 2 i
® Aall o 3 ®
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Figure 6.2 Residential Wood Combustion Particutatessions Proportioned by Month
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Appendix A and Appendix B
from OMNI Environmental Report
(Available Upon Request)






